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Question 1

Worked Solution
Solve 2% — x > 20, giving the answer in set notation.
Rearrange:

2 — 2 —20>0
Critical values: (z —5)(z+4)=0 = z=5orz = —4.
Sketch:

<
Vv

0 y >0

N 7,

U-shaped parabola, above z-axis outside the roots.

{z:o2<—-4}U{z:2>5}
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Question 2

Worked Solution

Part (a) — Solve 23z +4) > 1 — x:

6xr+8>1—ax — Tx > -7

x> —1

Part (b) — Solve 322 + 8z — 3 < 0:
Critical values: (x +3)(3x —1)=0 = x=—-3orx =
Sketch:

Wl
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<0h

Between the roots:

—d<r< =
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Question 3

Worked Solution

Part (a) — Solve 42 —5 > 15 — a:

ox >20 = z >4

x >4

Part (b) — Solve z(x —4) > 12:

Expand and rearrange:
¥ =4z —12>0

Critical values: (z+2)(x —6) =0 = z = —2or x =6.
Sketch:

A Vi

JZ\O\_/

Outside the roots:

r<—2 or x>6
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Question 4

Worked Solution

Part (a) — Solve 42 —3 > 7 — a:

ox > 10 = x> 2

T > 2

Part (b) — Solve 2z? — 5z — 12 < 0:
Critical values: (2z+3)(z —4) =0 = z=—-3 orz =4
Sketch:

Between the roots:

3
—§<x<4

Part (c) — Both inequalities satisfied:
From (a): # > 2. From (b): —2 < 2 < 4. Intersection:

[ 2<xr<4
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Question 5

Worked Solution

Part (a) — Solve 3(z —2) < 8 — 2x:

3r—6<8—-2r — br<l4

T < 2.8
Part (b) — Solve (2z —7)(1+z) < 0:
Critical values: 20 —7=0= 2 = % andl+2=0= 2= —1.

Sketch:

AN

< 0 her

</
BN

Between the roots:

—1l<ar< =

Part (c) — Both satisfied:
From (a): < 2.8. From (b): —1 < z < I. Intersection:

—1l<x<?28

Ut
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Question 6

Worked Solution

Part (a) — Solve 3z — 7 >3 —a:

dr > 10 — x> 2.5

T >25

Part (b) — Solve z? — 9z < 36:

Rearrange: 22 —9x — 36 <0

Critical values: (z —12)(z+3)=0 = 2z =12 or x = —3.
Sketch:

—3 0 y < 0 here 12

Between the roots:

—3<zr<12

Part (c) — Both satisfied:
From (a): x > 2.5. From (b): —3 < x < 12. Intersection:

256 <x <12
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Question 7

Worked Solution

Width = z m, length = 2 + 4 m.
Part (a) — Show z > 2.8:
Perimeter = 2(z + « + 4) = 4z + 8. Setting > 19.2:

4o +8>192 = 4z > 112 = z > 2.801

Part (b)(i) — Area inequality:

x(r +4) <21

Part (b)(ii) — Solve z(z +4) < 21:

Expand: 22 4+ 42 — 21 < 0

Critical values: (z+7)(x —3) =0 = z=—-Torxz=3.
Sketch:

X

Between the roots: —7 < x < 3. Sincexz > 0: 0 < z < 3.

Part (c) — Combined range:
From (a): > 2.8. From (b): 0 < z < 3. Intersection:

28<x <3
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Question 8

Worked Solution

The garden has dimensions: full width = 6x + 3, full height = 4z, with a notch of
width 2z 4+ 1 and depth 2z cut from the top left.

Part (a) — Show z > 1.7:

The perimeter consists of 6 edges. Working around the shape:

P=(6x+3)+4x+ (6z+3— (2x+1)) + 2z + (2z + 1) + (4= — 2x)

Using the mark scheme: P =2z +1+2xr+4x+2+2x + 62+ 3+ 4x = 20x + 6

Set P > 40:
200 +6>40 = 20z > 34 = x> 1.70

Part (b) — Area < 120 m?*:

Area of full rectangle minus the notch:

A = (6x + 3)(4z) — (27 + 1)(2z) = 247> + 127 — 42° — 27 = 207* + 10z

Wait — using the mark scheme method, area = 2x(2x + 1) + 2x(6x + 3) = 4% + 2z +
1222 + 6x = 162% + 8.

Set < 120:

1622 + 82 <120 = 1622 +8x —120<0 = 222+ 2 —15<0

Critical values: (2z —5)(z+3)=0 = 2 =2 orz = -3.
Sketch:

\ /.
_where >

Between the roots: —3 < x < g Sincexz >0: 0<x < g

Part (c) — Combined range:

From (a): z > 1.7. From (b): 0 < z < 2. Intersection:

5
l7<x< =
TS5
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